Glycerol-induced hypoglycemia: a syndrome associated with multiple liver enzyme deficiencies. Clinical and in vitro studies.
A 4 10/12 yr-old white male presented with a history of occasional grand mal seizures and hypoglycemic episodes after overnight fasting. Upon evaluation, he became hypoglycemic after 1 g/kg oral glycerol challenge (plasma glucose: 31 mg/dl in 45 min), but had normal glucose, alanine and fructose tolerance tests. He responded well to a glucagon challenge after 11 hr fast but he became hypoglycemic and could not normalize his blood glucose after a 2nd glucagon stimulation test after 17 hr of fasting. Studies conducted on a percutaneous liver biopsy, and compared with 3 non-hypoglycemic controls, showed reduced activities (20%-30% of normal) of alpha-glycerophosphate dehydrogenase, alpha-glycerophosphate oxidase and fructose-1,6-diphosphatase. Alpha glycerophosphate in the patient's liver was elevated. Two types of electrophoresis showed absence of one enzymatically active zone and overall decrease of staining intensity for alpha-glycerophosphate dehydrogenase. Other liver enzymes tested were normal. The 50% inhibition of the patient's liver fructose-1,6-diphosphatase by alpha-glycerophosphate occurred, in vitro, or lower concentration than in controls (11 versus 22-40 mM). Electron microscopy revealed hepatocytes with moderately swollen mitochondria that very occasionally contained dense inclusions in the inner mitochondrial matrix. After discharge from the hospital, the patient followed a normal course, with a regimen of multiple snacks and avoidance of high-fat food in the morning.